Organotin phenoxides react at room temperature with diethyl azodicarboxylate in diethyl ether, in the presence of lithium Perchlorate, to give the corresponding ring-aminated phenols in excellent yield.
Some New Examples of the Catalysis of the Reaction of Organotin
Phenoxides with diethyl Azodicarboxylate metallation of alcohols or enols to enhance their reactivity towards electrophiles such as aldehydes or acyl halides has been reported by Davies /ll/. He also carried out the reaction of tin alkoxides with other multiplybonded acceptors, but he did little or nothing on phenoxides.
Lithium Perchlorate is very soluble in ether and it has been used to catalyze a wide variety of reactions /12/, and we have shown that it strongly accelerates the rate of metalloene reaction between allyltin compounds and different enophiles, including DEAD /13,14/. The aim of the present study was to confirm the usefulness of DEAD for amination of disubstituted phenols and compare their reactivity with m-cresol.
We were anxious to learn whether further methyl substitution on benzene ring of cresols would affect their reactivity with (DEAD).
EXPERIMENTAL
NMR spectra were recorded using a Varian Gemini 200 BP spectrometer. UV spectra were recorded with a Specord spectrometer (Carl Zeiss Jena) using 10 mm cells. Studied tributyltin phenoxides were prepared by the azeotropic dehydration of a mixture of the appropriate alcohol and bis(tributyltin)oxide in toluene /ll/.
The addition products were purified by gradient chromatography using a mixture of light petroleum (b.p. Kinetic measurements with DEAD were carried out in 1 cm 3 UV cell. The concentration of DEAD and tributyltin derivative was equal to 0.0254 mol dm" 3 . The progress of the reaction at 298 Κ was monitored by measuring the absorbance at 410 nm for DEAD. We measured times corresponding to the decrease of the initial absorbance by 50%. The reaction products were characterized by the following values of chemical shifts: 
RESULTS AND DISCUSSION
The tributyltin phenoxides were prepared by azeotropic dehydration of a mixture of phenol and tributyltin oxide (TBTO) in toluene /ll/. The tin phenoxides and DEAD were added to 4 Μ solutions of LiC10 4 in diethyl ether at 298 K. For measuring the half-lives of reactions, the concentrations of the reagents were 0.0254 Μ and the absorbance of DEAD at 410 nm was monitored. On preparative scale, the reaction was followed by TLC or NMR and the products were isolated by chromatography, which also served to remove the BujSn group. Table 1 shows the half-lives of reactions and structure of products, which are obtained in essentially quantitative yields. Exceptionally, the yield of the reaction of tributyl-(3,4-dimethylphenoxy)tin was equal to 30%. No reaction occurred between the parent phenols and DEAD under these conditions; the presence of L1CIO4 reduces the half lives of reactions of tin phenoxides by a factor of 4.6-9.2 The mechanism of the reaction when amination occurs in the para or ortho-position to the stannyloxy group may well be a simple electrophilic substitution via a Wheland intermediate or it could follow a metalloene mechanism. The detailed discussion devoted to this subject was presented in our previous work /3/. Hydrazocarboxylate esters can readily be hydrolysed and then reduced to amines, hence our reaction provides a means for introducing the amino group and its derivatives into phenolic ring under very mild conditions. The kinetic studies have shown that tributyltin phenoxides synthetised from different dimethylphenols are very reactive with DEAD.
Their half-lives are often shorter than found for tributyltin-(3-methylphenoxy)tin in Et 2 0 and 4 Μ solution of L1CIO4 in diethyl ether. Exceptionally tributyl-(3,4-dimethylphenoxy)tin was relatively inactive, and this seems to be associated with the fact that its substitution was exclusively possible in the ortho position. 
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